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ABSTRACT : 



PROBLEM TO BE SOLVED: To provide a method and apparatus for positioning a 
disc-shaped body^ whereby its accurate positioning is realized by an automatic control with 
a simple configuration. 

SOLUTION;- Putting a-wafer (disc-shaped body) 10 on a rotational stage 2 whose center of 
rotation is present on a positioning point, the distance ranging from the center of rotation 
to the peripheral edge of the wafer 10 is measured every predetermined rotational angle 
by a distance measuring sensor 8 to compute both the discrepant angle and discrepant 
distance between the center of rotation and the center of the wafer 10. After rotating the 
rotational stage 2 by the discrepant angle, in the state of removing temporaily the wafer 10 
from the rotational stage 2, the rotation of the rotational stage 2 is transmitted to a cam 4 
by a clutch 5 to move linearly the rotational stage 2 by the discrepant distance. Then, 
when putting again the wafer 10 on the rotational stage 2, since the center of the wafer 1 0 
coincides with the center of rotation, the positioning of the wafer 1 0 is performed by 
returning the rotational stage 2 to its original position through the cam 4. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely, 

2.**** shows the word .which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the positioning approach of a disk type-like 
object and equipment which position the disk type-like object which has the orientation flat 
(it is hereafter written as a cage hula) or notch which is the notching section on a part of 
periphery in a predetermined location like a silicon wafer. 
[0002] 

[Description of the Prior Art] With the equipment which processes or inspects the semi- 
conductor wafer which is an example of a disk type-like object, it is required that a wafer 
should be positioned in a predetermined location at a precision. Simply, in order to move a 
disk type-like object on a positioning point Although what is necessary is just to extrude the 
side face of a disk tj^^e-like object in the direction of a positioning point mechanically, it is 
necessary to avoid the detailed dust generated from mechanical contactant, such as a fixture, 
in that by which micro processing was made like a semi-conductor wafer. When many carry 
out migration control of the location of the rotation stage in which the wafer was laid, the 
method of moving a wafer on the point deciding [ position ] is adopted. 
[0003] For example, in the positioning device applied to a configuration conventionally 
shown in dra^^'ing 5 , a wafer 30 is laid on the rotary table 35 carried on X-Y stage 31, and the 
periphery location of the wafer 30 for every predetermined include angle when rotating a 
wafer 30 with a rotary table 35 is measured by the sensor 33 by single dimension scan photo 
electric conversion. Since the sensor 33 is carried on the straight -line migration stage 32 
which can recognize migration length, when the amount of location gaps of the center of 
rotation and the center position of a wafer 30 is detected and only the amount of location gaps 
moves X-Y stage 3 1 from the distance which carried out rectilinear-propagation migration, 
the wafer 30 has been positioned in the predetermined location, until the periphery of a wafer 
30 is detected for said every' predetermined include angle. 
[0004] 

[Problem(s) to be Solved by the Invention] However, according to the above-mentioned 
conventional technique, since the X-Y stage was used, tliere was a trouble which equipment 
is complicated and becomes cost quantit>^ Moreover, since the straight-line migration stage to 
which a sensor is moved was adopted, there was a trouble of requiring the time and effort of 
changing into the location gap condition that it is intentionally big in case a minute location 
gap may be unable to be detected and a wafer is laid on a rotar>' table, and laying with tliis 
migration precision and attachment precision, and the engine perfomiance of the sensor 
according to single dimension scan photo electric conversion further. 



[0005] This invention aims at oflfering the positioning approach of a disk type-like object and 
equipment which automated precise positioning actuation, though equipment structure is 
miniaturized and simplified. 
[0006] 

[Means for Solving the Problem] In the positioning approach of a disk type-like object of 
positioning the center position of the disk type-like object with which the orientation flat or 
the notch was formed in a part of periphery in a predetermined location in order that the 1st 
invention of this application may attain the above-mentioned purpose Said disk type-like 
object is laid on the rotation stage which makes a original location the condition that the 
center of rotation is on a positioning point. The distance from said cen ter of rotation to the 
peripher\^ of a disk type-like object is measured for 360 degrees which rotates said rotation 
stage 1 round every 72 at least 5 division. From each measured value and the radius of a 
known disk type-like object, the eccentric condition of said center of rotation and the center 
position of a disk type-like object is calculated as an eccentric include angle and eccentricity. 
After only said eccentiic include angle rotates said rotation stage, the laid disk t>'pe-like 
object is made to secede from on a rotation stage temporarily. Only said eccentricity moves 
said rotation stage, a disk type-like object is again laid on a rotation stage, and it is 
characterized by returning the center of rotation of a rotation stage to said Hara location. 
[0007] The center of rotation of the rotation stage m which a disk type-like object is laid 
according to the above-mentioned positioning approach is located in the original location on a 
positioning point, and if only tlie eccentricity of the center of rotation searched for by 
measurement and the operation and the core of a disk type-like object moves a rotation stage 
from a original location and is again returned to a original location, the core of a disk type- 
like object will be positioned on a positioning point. Since the actuation for positioning is 
easy, the equipment structure of usmg for this can also be simplified. 

[0008] Moreover, the 2nd invention of this application is set to the pointing device of the disk 
type-like object which positions the center position of the disk t>^e-like object witii w^hich the 
orientation flat or the notch was formed in a part of periphery in a predetermined location in 
order to attain the above-mentioned purpose. The rotation stage w^hich holds said disk type- 
like object by making into a origin^ location the condition that the center of rotation is on a 
positioning point, and is rotated for everx^ predetermined include angle, A interlocking 
attachment-and-detacliment means to make arbitration detach and attach linkage with the cam 
which is interlocked with this rotation stage and rotated, and said rotation stage of this cam, A 
straight-line migration means to make the attitude migration of said rotation stage carry out in 
the predetemiined direction from said Hara location by rotation of said cam. The ranging 
sensor which measures the periphery location of the disk type-like object laid on said rotation 
stage, A conveyance means to make it secede from said rotation stage to the timing of an 
installation condition to arbitration while conveying a disk type-like object on said rotation 
stage, An operation means to calculate the eccentric include angle and eccentricity of said 
center of rotation and the core of a disk type-like object from the distance measurement data 
from said center of rotation measured by said ranging sensor for every predetermined include 
angle of said rotation stage to the periphery of a disk type-like object, and the radius of a 
known disk type-like object. It is characterized by coming to provide the control means which 
controls actuation of each right liand side based on the operation data of this operation means. 
[0009] According to the above-mentioned configuration, the location gap with the center of 
rotation and the core of a disk type-like object can calculate as an eccentric include angle and 
eccentricity with an operation means from the distance from the center of rotation measured 
by the ranging sensor for every predetermined include angle of a rotation stage to the 
periphery of a disk type-like object, and the radius of a knownti disk type-like object. If it is in 



the condition made it secede from a disk type-like object temporarily from a rotation stage 
with the conveyance means after only the eccentricity include angle calculated since the 
center of rotation of a rotation stage was located in the original location on a positioning point 
rotates a rotation stage and losing the gap of an include angle and linkage of a rotation stage 
and a cam carries out to ON by the interlocking attachment-and-detachment means, a straight- 
line migration means will operate by rotation of a oanx, and a rotation stage moves from a 
original location. This migration length is the distance equivalent to eccentricity'. If a disk 
type-like object is again returned on a rotation stage, since the center of rotation and the core 
of a disk type-like object are in agreement, if a rotation stage is returned to a original location 
by rotation of the cam by rotation of a rotation stage, the core of a disk type-like object will 
be positioned on a positioning point. 

[0010] A heart form cam can be used for tlie cam in the above-mentioned configuration. 
Since the rectilinear motion of the straight-line nciigration means acquired from the circular 
motion of a heart form cam turns into a uniform reciprocating motion, a rotation include 
angle and straight-liiie migration length become proportionality, control is easy and structure 
also becomes easy. 

[001 1] Moreover, a clutch can be used for the above-mentioned rotation actuation 
attachment-and-detachment means. The rotation to a cam can be detached and attached to the 
timing of the arbitration of positioning actuation with a clutch. 

[0012] Moreover, a transparency form laser length measurement sensor can be used for the 
above-mentioned ranging sensor. Since a transparency form laser length measurement sensor 
can perform precise measurement as compared with a single dimension scan photo-electric- 
conversion sensor, detection of the amount of location gaps calculated from measurement 
data becomes exact, and precise positioning of it is attained. 
[0013] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained 
with reference to an accompanying drawing, and an understanding of this invention is 
presented. In addition, the operation gestalt shov^Ti below is an example which materialized 
this invention, and does not limit the technical range of this invention. 
[0014] While drawing 1 is the block diagram showing the configuration of the positioning 
de\ice of tht disk type-like object concerning 1 operation gestalt of this invention, uses as a 
positioning object the wafer (disk type-like object) 10 with wliich the notch 15 was formed in 
one place of a periphery as a disk tj'-pe-like object and positioning the center position of this 
wafer 10 on the point deciding [ position ], the configuration of positioning said notch 15 to 
the predetermined angular position is made. 

[0015] The motor 3 which makes an arbitration include angle rotate the revolving shaft 1 1 
with which the positioning device 1 was fixed to the center of rotation of the rotation stage 2 
and this rotation stage 2 in drawing 1 , The heart form grooved cam 4 attached-in-said 
revolving shaft 1 1 through the electromagnetic clutch (interlocking attachment-and- 
detachment means) 5, The cam follower 6 inserted in the slot formed in the heart 
configuration of this heart form grooved cam 4 free [ sliding ], The straight-line movable 
carriage 7 which supports the susceptor (straight-line migration means) 12 which carried said 
motor 3 free [ straight-line migration in the predetermined direction ] while supporting this 
cam follower 6 to revolve (straight-line migration means). The ranging sensor 8 which 
measures the periphery location of the wafer 10 laid on said rotation stage 2, The conveyance 
section 9 which holds and conveys a wafer 1 0 on an arm 13, and the control section 16 which 
controls actuation of each right hand side according to positioning operations sequence, The 
operation part 17 which performs the operation for performing positioning actuation based on 
the data beforehand remembered to be the measured value by said ranging sensor 8 is 



provided, and it is constituted. 

[0016] In addition, in the above-mentioned configuration, although illustration is omitted, 
maintenance means, such as vacuum adsorption, are formed in the arm 13 of the rotation 
stage 2 and the conveyance section 9 so that the installation location of the laid wafer 1 0 may 
not move. Moreover, as for the ranging sensor 8, a transparency form laser length 
measurement sensor is used, and, as for the motor 3, the stepping motor is used. 
[0017] Based on the procedure of a flow chart which shows the positioning actuation by the 
above-mentioned configuration in drawing 2 , it explains below. In addition, S 1 shown in this 
drawing and S2 .... are step niunbers v/hich show operations sequence, and are in agreement 
with the number which carried out the account of ** to the text. 
[0018] By the wafer carrier which is not illustrated, the wafer 10 made applicable to 
positioning is transported to a predetermined location, subsequently to the arm 13 top of tlie 
conveyance section 9 is held, is conveyed, and is laid on the rotation stage 2. Since the 
cylinder 14 which carries out the rise-and-fall drive of the arm 13 is formed in the conveyance 
section 9, after laying a wafer 10 on the rotation stage 2 by the arm 13, an ann 13 descends 
and stands by in the location (SI), 

[0019] Wlien the condition that the wafer 10 was laid by the conveyance section 9 on the 
rotation stage 2 is sho^vn as a top view, it comes to be shown in drawing 3 . In the state of this 
installation, the location gap has arisen between the center of rotation O of the rotation stage 
2, and the core P of the laid wafer 10. 

[0020] Moreover, the location gap also of the angular position of a notch 15 is carried out. 
From the condition in which the wafer 10 carried out the location gap so that the center of 
rotation O of the rotation stage 2 might be on a positioning poiat and this might be illustrated 
as a original location of the rotation stage 2, the core P of a wafer 10 is made in agreement 
with the center of rotation O, and the purpose of this positioning doubles a notch 15 with the 
predetermined angidar position. 

[0021] Since the ranging sensor 8 is arranged on X axis passmg through the center of rotation 
O of the rotation stage 2 as shown in drav^dng 3 , the distance D &om the center of rotation O 
of the wafer 10 in the condition (let this condition be zero rotation include angle) of ha\dng 
been conveyed to the periphery^ on an X-ray is first measured by the ranging sensor 8. Since 
the ranging sensor 8 uses the transparency form laser length measurement sensor as described 
above, it can measure the location of a periphery to a precision fi^om the die length to which a 
wafer 10 interrupts between tiie emitters and light-receiving objects which form a sensor. The 
data measured by this ranging sensor 8 are the distance Dl fi-om the distance D measured 
based on the distance data fi-om the center of rotation O which is inputted into operation part 
17 and memorized beforehand to the ranging sensor 8 to the periphery on tiie X-ray in the 
rotation mclude angle 0. It calculates. 

[0022] It performs every 72 5 which carried out the division-into-equal-parts rate of the 360 
degrees at which the rotation stage 2 rotates the range measurement and the operation fi^om 
the above-mentioned center of rotation O to the periphery of a wafer 10 1 round division. 
First, by rotation actuation of the rotation stage 2, a wafer 10 is rotated 72 degrees clockwise, 
the measurement operation of the distance to the periphery on the X-ray at this time is carried 
out, and it is the with a rotation include angles of 72 distance D2. It asks, the same — carrying 
out ~ the with a rotation include angles (the same the rotation include angle from zero 
rotation include angle, and the following) of 144 distance D3, the with a rotation include 
angles of 21 6 distance D4, and vAth a rotation include angles of 288 distance D5 It asks. The 
distance Dl to the periphery in the angular position - D5 which were rotated 360 degrees 1 
round and divided the wafer 10 into five the 72 whole degrees by this It asks (S2). 
[0023] In addition, measuring [ which di\'ided 360 degrees per round into five ] ever>' 72 



degrees the distance D to the periphery of the above-mentioned wafer 10 If the number of the 
data which are because the notch 1 5 is formed in the wafer 10, and measured the distance D 
to a periphery in the location of this notch 15 is also one, since tlie configuration of the right 
circle of a wafer 10 will not be searched for, The distance D to a periphery is measured every 
72 at least 5 division in order to obtain the distance data to at least four peripheries. 
[0024] Distance Dl - D5 which were calculated by the above-mentioned measurement 
operation Operation part 17 asks for the location gap distance (eccentricity) r of the center of 
rotation O and the core P of a wafer 10, and the location gap include angle (eccentric include 
angle) theta based on the data of the radius R of the known wafer 10 by the operation which 
used the cosine theorem and the trigonometric-fiinction addition theorem (S3). 
[0025] It is the operation expression using said cosine theorem for from the formula (1) 
shown below to a formula (5) to ask for the location gap distance r and the location gap 
include angle theta. 
[0026] 
[Equation 1] 
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[0027] Each distance Dl - D5 which the notch 15 is formed in the wafer 10, di\dded 360 
degrees Gvo every 72 degrees 1 round, and were measured as described above The data 
measured in the state of the include angle which has said notch 1 5 on an X-ray may be 
contained inside. The data measured in notch 15 location do not serve as distance to the 
periphery on the right periphery of a wafer 10. Then, the operation which excepts the data 
detected in the location of a notch 15 from the location gap distance r required in tlae 
operation by the trigonometric-fimction addition theorem using the above-mentioned foraiula 
(1) - a formula (5) is performed. This data processing is made as follows. 
[0028] Location gap distance rrl found using a formula (1), (2), and (3) It carries out. 

[0029] **2** Location gap distance rr2 found using a formula (1), (2), and (4) It carries out. 
[0030] **3** Location gap distance rr3 found using a fomiula (1), (2), and (5) It carries out. 
[0031] **4** Location gap distance rr4 found using a formula (1), (3), and (4) It carries out. 
[0032] **5** Location gap distance rr5 found using a formula (1), (3), and (5) It carries out. 
[0033] **6** Location gap distance rr6 found using a formula (1), (4), and (5) It carries out. 
[0034] **7** Location gap distance rr7 found using a formula (2), (3), and (4) It carries out. 
[0035] **8** Location gap distance rr8 found using a formula (2), (3), and (5) It carries out. 
[0036] **9** Location gap distance rr9 found using a formula (2), (4), and (5) It carries out. 
[0037] **io** Set to rlO location gap distance r found using a formula (3), (4), and (5). 
[0038] When the data measured in notch 1 5 location are contained in the original data among 
rl -rlO calculated by this data-processing <1>- <10>, it is four or more pieces to become the 
same value with the real number, distance Dl measured temporarily rl calculated using the 
formula (1) supposing it was notch 15 location from — r6 It becomes an altogether different 
value, however, distance Dl r7 calculated ^^dthout containing from — since rlO becomes the 
same value, this serves as the right location gap distance r. 

[0039] Next, in order to ask for the location gap include angle theta, the location gap distance 
r found by the above-mentioned data processing is substituted for a formula (1), (2), and (3), 
and the location gap include angle theta is calculated, respectively. Distance Dl - D3 which 
were measured to this formula (1), (2), and (3) in notch 15 location Although it may be 
contained, since the same location gap include angle theta comes out of at least two pieces as 
the result of an operation, tliis serves as the right location gap include angle theta. 
[0040] After the above-mentioned operation asks for the location gap distance r between the 
center of rotation O and the. core P of a wafer 10, and the location gap include angle theta by 
operation part 17, this data is inputted into a control section 16 by it, and the control action 



based on input data is made by it. 

[0041] First, the include angle of the location gap include angle theta is made to rotate the 
rotation stage 2 by the motor 3. 

[0042] By this actuation, the core P of a wafer 10 moves onto an X-ray (S4). Next, the 
cylinder 14 of tlie conveyance section 9 is operated, the arm 13 which is in a standby 
condition imder a wafer 10 is raised, and a wafer 10 is made to secede from on the rotation 
stage 2 temporarily (S5). Subsequently, if an electromagnetic clutch 5 is operated, the heart 
form grooved cam 4 and a revolving shaft 1 1 are combined and a motor 3 is operated, the 
heart form grooved cam 4 A^dll rotate (S6). 

[0043] Drawing 4 is the top \'iew showing the configuration of the heart form grooved cam 4. 
Since the slot in the condition of having carried out eccentricity tlie core [ a revolving shaft 1 1 
] is formed in the heart form so that it may illustrate, if the heart form grooved cam 4 rotates, 
as for the cam follower 6 inserted in the slot free [ sliding ], tlie location of X shaft 
orientations will change corresponding to the rotation include angle of the heart form grooved 
cam 4. Since the cain follower 6 is supported to revolve on susceptor 1 2 as shown in drawing 
1 , the susceptor 1 2 supported for the straight-line movable carriage 7 top by migration of a 
cam follower 6, enabling free sliding moves. If the control section 16 is made to memorize 
beforehand the straight-line movement magnitude of the straight-line migration stage 7 to the 
rotation include angle of the heart form grooved cam 4, only tlie distance of the location gap 
distance r inputted from operation part 17 can move susceptor 12. Then, if the heart form 
grooved cam 4 is rotated by the motor 3 and only the location gap distance r moves susceptor 
1 2, only distance r will also move the rotation stage 2 on the revolving shaft 1 1 of the motor 3 
supported by this susceptor 12 to X shaft orientations (S7). 

[0044] Then, the cylinder 14 of the conveyance section 9 is operated and the wafer 10 which 
is standing by in the upper part of the rotation stage 2 is again laid on the rotation stage 2. It is 
moving on the X-axis at the previous step (S4) of operation at the core P of a wafer 10, and at 
a front step (S7) of operation, sioce only the location gap distance r is moving in the X-ray 
top, the core P of the laid wafer 10 and the center of rotation O of the rotation stage 2 of the 
rotation stage 2 correspond (S8). 

[0045] Since the susceptor 1 2 on the straight-line movable carriage 7 also returns to the 
original location by operating a motor 3, rotating the heart form grooved cam 4, and returning 
a cam follower 6 to a former location (crevice of a heart configuration), since it is the original 
location which the rotation stage 2 does not move, the location which wants to position a 
wafer 10 can lay a wafer 10, and can return the rotation stage 2 to a original location. It is 
positioned by this by the condition of ha\'ing made the core P of a wafer 10 in agreement with 
the center of rotation O of the rotation stage 2 on a positioning point (S9). Then, actuation of 
an electromagnetic clutch 5 is turned OFF and association with a revoking shaft 1 1 and the 
heart form grooved cam 4 is canceled (SIO). 

[0046] Next, in order to position tht notch 15 of a wafer 10 to tiie predetennined angular 
position, the rotation stage 2 is rotated by the motor 3, and the ranging sensor 8 detects a 
notch 15 (SI 1). If a notch 15 is detected, as a notch 15 becomes the predetermined angular 
position, the rotation stage 2 will be stopped (S12). Positioning to the predetennined location 
of a wafer 10 is completed by the above operations sequence. 

[0047] In the above-mentioned configiu^ation, although it considered as a means to carry out 
straight-line migration of the rotation stage 2 and the heart form grooved cam 4 is adopted, 
the structure where an appearance contacts a cam follower on the periphery as a heart cam of 
a heart form in this can also be used. Moreover, using an one-way clutch, although the 
electromagnetic clutch 5 is adopted as attachment and detachment of association, only when [ 
of a revolving shaft 1 1 and the heart form grooved cam 4 ] carrjdng out inverse rotation of the 



motor 3, it can also constitute so that the heart form grooved cam 4 can rotate. 

[0048] Moreover, although the distance D to a periphery is measured in the above-mentioned 

positioning actuation every 72 degrees which divided 360 degrees into five for the wafer 10 1 

round, it can measure and calculate continuously at the include angle of 5 or more ****s, and 

a positioning rate can also be raised. 

[0049] 

[Effect of the Invention] According to the positioning approach which starts the 1st invention 
of this application as the above explanation, the center of rotation of the rotation stage in 
whdch a disk type-like object is laid is located in the original location on a positioning point. 
Since a disk type-like object will be positioned if only the eccentricity of the center of rotation 
searched for by measurement and the operation and the core of a disk type-like object moves 
a rotation stage from a original location and is again returned to a zero, the actuation for 
positioning is easj' and can also simplify the equipment structure of using for this. 
[0050] Moreover, according to the positioning device concerning the 2nd invention of this 
application, the location gap with the center of rotation and the core of a disk type-like object 
can calculate as an eccentric include angle and eccentricity from the distance from the center 
of rotation measured by the ranging sensor for evety predetermined include angle of a rotation 
stage to the periphery of a disk type-like object, and the radius of a known disk type-like 
object. Since the rotation for an eccentric include angle of a rotary table and the migration for 
eccentricity of the straight-line migration means by the cam are made by the control me^s 
based on this operation data, tlie core of a disk t>T3e-like object is in agreement with the center 
of rotation of a rotation stage. 

[0051] Then, if a rotation stage is returned to a original location, since this original location 
will be on a positioning point, the core of disk t>q3e-like **** is positioned on a positioning 
point. Thus, since it is the configuration which can move to the timing of arbitration by 
straight-line migration by the cam on the rotation stage on a positioning point, structure is 
easy and accurate positioning can be easily performed by automatic control. 
[0052] A heart form cam is employable as a cam in the above-mentioned configuration, since 
the rectilinear motion of the straight-line migration means acquired from the circular motion 
of a heart form cam turns into a uniform reciprocating motion, a rotation include angle and 
straight-line migration length become proportionality, control is easy and structure also 
becomes easy. 

[0053] Moreover, since transfer of the driving force to a cam can be detached and attached to 
the timing of arbitration ^vith a clutch, the miniaturization of equipment and simplification are 
made. 

[0054] Moreover, if a transparency form laser length measurement sensor is adopted as a 
ranging sensor, since precise measurement can be performed as compared with a single 
dimension scan photo-electric-conversion sensor, detection of the amoimt of location gaps 
calculated from measurement data becomes exact, and precise positioning of it is attained. 



